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,QWURGXFWLRQ
5HVRQDQWPDJQHWLFH[FLWDWLRQVLQWKHVXSHUFRQGXFWLQJVWDWHKDYHEHHQGLVFRYHUHG>@DQGVWXGLHGLQGHWDLO
>@ LQ WKH FXSUDWH KLJK7F VXSHUFRQGXFWRUV +76& 7KHQ D VLPLODU UHVRQDQW PRGH 50 KDV DOVR EHHQ
UHSRUWHGIRUDQXPEHURIKHDY\IHUPLRQDQGLURQSQLFWLGHVXSHUFRQGXFWRUVVXFKDV83G$O>@&H&R,Q>@
&H&X6L>@%D)H$VEDVHGFRPSRXQGV>@7KHFKDUDFWHULVWLF50IHDWXUHVDUHLWVVWURQJORFDOL]DWLRQLQ
ERWK HQHUJ\ DQGPRPHQWXP VSDFH DQG LWV VXSSUHVVLRQ RQ LQFUHDVLQJ WKH WHPSHUDWXUH DERYH7F 7KH50 LV
RIWHQFRQVLGHUHGWREHKDOOPDUNRIXQFRQYHQWLRQDOVXSHUFRQGXFWLYLW\+RZHYHUH[FLWDWLRQVRIWKLVW\SHVHHP
WR EH PRUH JHQHUDO DQG DSSDUHQWO\ LQKHUHQW WR WKH V\VWHPV ZLWK JDSOLNH G\QDPLFDO UHVSRQVH DQG D
FRPSHWLWLRQRIGLIIHUHQWLQWHUDFWLRQVIRULQVWDQFHK\EULGL]DWLRQRIIDQGGHOHFWURQVWDWHVFU\VWDOOLQHHOHFWULF
ILHOG DQG LQWHUVLWH H[FKDQJH LQWHUDFWLRQ 5HFHQWO\ 50OLNH H[FLWDWLRQV KDYH EHHQ REVHUYHG EHORZ WKH
RUGHULQJ WHPSHUDWXUH LQPDJQHWLF&H5X$O >@DQG&H%>@0RUHRYHU WKHSRVVLEOHH[LVWHQFHRI VLPLODU
H[FLWDWLRQVKDVEHHQGLVFXVVHGIRUVHPLPHWDOVOLNHJUDSKLWH>@
0DJQHWLF H[FLWDWLRQV ZLWK FKDUDFWHULVWLF SURSHUWLHV RI 50 FDQ EH LGHQWLILHG LQ WKH G\QDPLFDO PDJQHWLF
UHVSRQVHRIWKH.RQGRLQVXODWRU<E%>@DQGWKHLQWHUPHGLDWHYDOHQFHFRPSRXQG6P%>@,QWKLVSDSHU
ZHUHYLHZWKHUHVXOWVRISUHYLRXVLQHODVWLFQHXWURQVFDWWHULQJVWXGLHVRIWKHVSLQG\QDPLFVLQ<E%>@
DQG6P%>@DORQJZLWKDQHZUHVXOWVZLWKDVSHFLDOIRFXVRQWKH50EHKDYLRU$FUXFLDOSLHFHRI
LQIRUPDWLRQRQ<E%KDVEHHQREWDLQHGXVLQJSRODUL]HGQHXWURQV>@VWURQJSKRQRQSHDNVDSSHDUHGMXVWLQ
WKHHQHUJ\UDQJHRI50EXWILQDOO\FRXOGEHUHOLDEO\VHSDUDWHGE\PHDQVRIWKHOLQHDUSRODUL]DWLRQDQDO\VLV
5HVRQDQWPRGHLQWKH.RQGRLQVXODWRU<E%
)LJDVKRZVWKHPDJQHWLFH[FLWDWLRQVSHFWUXPRI<E%DW.REWDLQHGRQVLQJOHFU\VWDOVDPSOH>@XVLQJ
QHXWURQSRODUL]DWLRQDQDO\VLV7KHFKDUDFWHULVWLFIHDWXUHVRIWKLVVSHFWUXPDUHWKHVSLQJDSEHORZPH9DQG
WKHILQHVWUXFWXUHFRQVLVWLQJRIWKUHHSHDNVDWPH90PH90DQGPH90,QFRQWUDVWWR
0DQG00KDVDUHVROXWLRQOLPLWHGHQHUJ\ZLGWK>@DQGLVVWURQJO\ORFDOL]HGLQUHFLSURFDOVSDFHVHH
)LJE DURXQG T      ZKLFK FRUUHVSRQGV WR WKH %ULOORXLQ ]RQH ERXQGDU\ DORQJ WKH [ [ [
GLUHFWLRQ/SRLQW7KHRYHUDOO4GHSHQGHQFHRI0LQWHQVLW\IROORZVWKDWRIWKH<EPDJQHWLFGLSROHIRUP
IDFWRU >@7KH HQHUJ\ GLVSHUVLRQ RI0 LV UHODWLYHO\ZHDN EXW QHYHUWKHOHVV GHPRQVWUDWHVZHOOGHILQHG
PLQLPXPDWWKH/SRLQW>@
 
)LJ  D0DJQHWLF H[FLWDWLRQ VSHFWUXP RI<E% >@PHDVXUHG RQ D VLQJOH FU\VWDO DW7  .T     %ULOORXLQ ]RQH
ERXQGDU\ DORQJ WKH [ [ [ GLUHFWLRQ 6\PEROV H[SHULPHQW OLQHV ILWZLWK WKUHH VSHFWUDO FRPSRQHQW KDWFKHG DUHD UHVRQDQWPRGH
E,QWHQVLW\PDSLQDUELWUDU\XQLWVDW7 .IRUWKHPH9SHDN0RYHURQHTXDGUDQWRIWKH%ULOORXLQ]RQHDGDSWHGIURP>@
FLUFOHVGHQRWH4YHFWRUVDWZKLFKHQHUJ\VSHFWUDKDYHEHHQPHDVXUHG
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 
)LJ7HPSHUDWXUHDQGPRPHQWXPGHSHQGHQFHRI0SDUDPHWHUVIRUGLIIHUHQWYDOXHVRIDSSOLHGPDJQHWLFILHOGV+ + 7+ 
7DEHYROXWLRQRI0HQHUJ\DDQGLQWHJUDWHGLQWHQVLW\EDWT  FG4GHSHQGHQFHRI0LQWHJUDWHGLQWHQVLW\
DORQJ[[[FDQG[GGLUHFWLRQV/LQHV±JXLGHVWRWKHH\H$OOGHSHQGHQFLHVLQIUDPHVEFGIRU+ 7DQG+ 7
DUHQRUPDOL]HGWRWKHPD[LPXPLQWHQVLW\LQ]HURILHOGWKHYDOXHIRUT DW7 .
2Q LQFUHDVLQJ WHPSHUDWXUH WKHPDJQHWLF H[FLWDWLRQ VSHFWUXP VWDUWV WR WUDQVIRUP >@ WKH VSLQ JDS LV
JUDGXDOO\ ILOOHGE\ WKHEURDG * §PH9TXDVLHODVWLF VLJQDOZKHUHDV00DQG0DUH FRQFXUUHQWO\
VXSSUHVVHG 7KH WUDQVIRUPDWLRQ WR WKH KLJKWHPSHUDWXUH VSLQIOXFWXDWLRQ UHJLPH ZLWK UHVLGXDO FU\VWDOILHOG
HIIHFWVLVFRPSOHWHGQHDU7a.+RZHYHU0EHFRPHVXQGHWHFWDEOHDOUHDG\DW7a.VHH)LJE
7KH HQHUJ\ RI 0 LV DOPRVW WHPSHUDWXUH LQGHSHQGHQW ZLWKLQ LWV ZKROH UDQJH RI H[LVWHQFH ZLWK D VOLJKW
GHFUHDVHDERYH7 .VHH)LJD
,Q WKH H[SHULPHQW RQ WKH HOHFWURQGRSHG V\VWHP <E[=U[% >@ LW ZDV VKRZQ WKDW 0 LV FORVHO\
FRQQHFWHGZLWKWKHH[LVWHQFHRIWKHVSLQJDS)LOOLQJRIWKHVSLQJDSGXHWRWKHVXEVWLWXWLRQRI<EE\=UUHVXOWV
LQWKHVXSSUHVVLRQRI02QWKHRWKHUKDQGɆVHHPVWREHOHVVUREXVWWKDQWKHVSLQJDSLWVHOI,QSDUWLFXODU
WKH LVRHOHFWURQLF VXEVWLWXWLRQRI<EE\/XGRHVQRW LQIOXHQFH WR WKH VSLQJDS >@1HYHUWKHOHVV DWKLJK
FRQFHQWUDWLRQRI/XDERYH0LVVXSSUHVVHGHVVHQWLDOEURDGHQLQJRI0WDNHVSODFHDOUHDG\DWORZHU
/XFRQFHQWUDWLRQV,QWKLVVHQVHWKHHIIHFWRIGRSLQJLVUDWKHUVLPLODUWRWKDWRIWHPSHUDWXUH
$SSUR[LPDWHO\LQWKHVDPHWHPSHUDWXUHUDQJHZKHUHWKHVSLQJDSUHJLPHWUDQVIRUPVWRWKHVSLQIOXFWXDWLQJ
RQH WKH WUDQVLWLRQ IURP D VHPLFRQGXFWLQJ WR DPHWDOOLF VWDWH RFFXUV 7KH ILOOLQJ RI WKH JDS LQ WKH HOHFWURQ
GHQVLW\RIVWDWHVZDVFOHDUO\REVHUYHGLQWKHWHPSHUDWXUHHYROXWLRQRIWKHG\QDPLFDOFRQGXFWLYLW\>@7DNLQJ
LQWR DFFRXQW WKH DERYHPHQWLRQHG SURSHUWLHV RI 0 WKLV H[FLWDWLRQ FDQ EH DVFULEHG WR D 50 ZKLFK
FKDUDFWHUL]HV WKH ORZWHPSHUDWXUH VHPLFRQGXFWLQJQRQPDJQHWLF VWDWH LQ<E% ,QDQDORJ\ZLWKRQHRI WKH
LQWHUSUHWDWLRQVIRUWKH50LQWKHFXSUDWHKLJK7FVXSHUFRQGXFWRUV>@WKLVH[FLWDWLRQLVSURSRVHGWREHDVSLQ
H[FLWRQ ZKLFK LV VSOLW RII IURP WKH H[FLWDWLRQ FRQWLQXXP GXH WR WKH G\QDPLFDO DQWLIHUURPDJQHWLF $)0
H[FKDQJHLQWHUDFWLRQEHWZHHQIHOHFWURQV>@)URPWKLVSRLQWRIYLHZ0VKRXOGEHFRQVLGHUHGDVWKH
LQJDSH[FLWDWLRQLQJRRGDJUHHPHQWZLWKWKHYHU\ORZLQWULQVLFHQHUJ\ZLGWKLQGLFDWLYHRIDORQJUHOD[DWLRQ
WLPH7KHEURDGHUSHDN0LVPRVWOLNHO\DVVRFLDWHGZLWKWUDQVLWLRQVDFURVVWKHJDSDQGWKHVSLQJDSYDOXH
FDQEHHVWLPDWHGWREHaPH9>@
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,QRUGHU WRFKHFN WKHDQWLIHUURPDJQHWLFRULJLQRI WKH50LQ<E%ZHKDYHVWXGLHG WKH LQIOXHQFHRIDQ
DSSOLHGPDJQHWLFILHOGRQLWVSDUDPHWHUV7KHPHDVXUHPHQWVKDYHEHHQSHUIRUPHGDWWKH,//RQWKHWULSOHD[LV
VSHFWURPHWHUV,1DQG,1LQWKHWHPSHUDWXUHUDQJH±.ZLWKPDJQHWLF ILHOGVXSWR77KHVSHFWUD
ZLWKDQGZLWKRXWH[WHUQDOPDJQHWLFILHOGKDYHEHHQUHFRUGHGLQWKHVDPHFRQGLWLRQVDQGDQDO\]HGE\WKHVDPH
SURFHGXUH
$FFRUGLQJ WR OLWHUDWXUH GDWD >@ D PDJQHWLF ILHOG RI  7 UHGXFHV WKH LQVXODWLQJ JDS RQO\ VOLJKWO\
7KHUHIRUHFKDQJHVLQWKHH[FLWDWLRQVSHFWUXPXQGHUWKHDSSOLFDWLRQRIDPDJQHWLFILHOGDUHH[SHFWHGWRUHIOHFW
WKH HYROXWLRQ RI H[FKDQJH LQWHUDFWLRQV 2QH VWUDLJKWIRUZDUG HIIHFW ZRXOG EH D =HHPDQ VSOLWWLQJ RI WKH
UHVRQDQFHSHDN HJ LI WKH50FRUUHVSRQGV WR D VLQJOHWWULSOHW WUDQVLWLRQ+RZHYHUZHKDYHREVHUYHGQR
FOHDU VSOLWWLQJ RI WKH50 LQ<E% WKRXJK VRPH HQHUJ\ EURDGHQLQJ FRXOG EH LQGLFDWLYH RI DPLQRU HIIHFW
&DUHIXO VWXG\RI WKLVEURDGHQLQJZLOOEH WKH VXEMHFWRI IXWXUHH[SHULPHQWV)RUQRZ WKHPDLQ UHVXOWRI WKH
DSSOLFDWLRQRIWKHPDJQHWLFILHOGLVDUHGXFWLRQRIWKH50LQWHQVLW\$WORZWHPSHUDWXUHWKLVUHGXFWLRQLVDERXW
DW WKH/SRLQW IRU+ 7DQGIRU+ 77R WUDFH WKH LQIOXHQFHRI WKHPDJQHWLF ILHOGRQ WKH
WHPSHUDWXUHDQG4GHSHQGHQFLHVRIWKH50ZHKDYHQRUPDOL]HGDOOGHSHQGHQFLHVWRWKHPD[LPXPLQWHQVLW\
LQ]HURILHOGWKHYDOXHIRUT DW7 .
7KHUHVXOWVRIWKHGDWDWUHDWPHQWDUHVKRZQLQ)LJ6XUSULVLQJO\ WKHPDJQHWLF ILHOGGRHVQRWLQIOXHQFH
WKHWHPSHUDWXUHGHSHQGHQFHRIWKH50HQHUJ\)LJDQRURIWKHLQWHQVLW\)LJE2QWKHRWKHUKDQGZH
KDYH REVHUYHG D VLJQLILFDQW HQKDQFHPHQW RI WKH50 ORFDOL]DWLRQ LQ UHFLSURFDO VSDFH )LJVF G7KLV LV
FOHDUO\VHHQDORQJWKH[[[GLUHFWLRQDQGHVSHFLDOO\DORQJ[ZKHUHWKH50LQWHQVLW\ZDVDOPRVW
FRQVWDQWLQ]HURILHOG7KLVHIIHFWFRQILUPVWKHPDJQHWLFRULJLQRIWKH50LQ<E%DQGFDQEHXQGHUVWRRGLQ
WHUPVRIWKHFRUUHODWLRQOHQJWKRIWKHG\QDPLFDO$)0LQWHUDFWLRQXQGHUO\LQJWKHVSLQH[FLWRQ,IZHDVVXPH
WKHSUHVHQFHRIUHJLRQVZLWKGLIIHUHQWFRUUHODWLRQOHQJWKVWKRVHZLWKWKHVKRUWHVWFRUUHODWLRQOHQJWKVVKRXOGEH
WKHOHDVWUREXVWDJDLQVWWKHDSSOLHGPDJQHWLFILHOG7KXVWKHQDUURZLQJRIWKHSHDNLQ4VSDFHFRXOGGHQRWH
WKH VXSSUHVVLRQ RI WKH $)0 FRUUHODWLRQV KDYLQJ WKH VKRUWHVW FRUUHODWLRQ OHQJWKV 7KLV VXJJHVWLRQ LV DOVR
FRQVLVWHQWZLWKWKHVXSSUHVVLRQRIWKHWRWDO50LQWHQVLW\PHQWLRQHGDERYH
5HVRQDQWPRGHLQ6P%V\VWHPZLWKHVVHQWLDOO\LQWHUPHGLDWHYDOHQFH
$50OLNHH[FLWDWLRQZLWKTXLWHGLIIHUHQWSURSHUWLHVKDVEHHQIRXQGLQ6P%>@6LPLODUWR<E%WKLV
FRPSRXQGXQGHUJRHVDWUDQVLWLRQIURPVHPLFRQGXFWLQJWRPHWDOOLFVWDWHDW7a.ZLWKDQHOHFWURQLFJDS
ZKLFK LV ILOOHG UDWKHU WKDQ FORVHG DV 7 LQFUHDVHV >@ 7KH VSHFLILF IHDWXUH RI 6P% LV WKH HVVHQWLDOO\
LQWHUPHGLDWHYDOHQFHRIWKH6PLRQVY§>@
7KH50LQ6P%LVDUHVROXWLRQOLPLWHGSHDNZLWKVWURQJORFDOL]DWLRQQHDUWKH%ULOORXLQ]RQHERXQGDU\DW
T      VHH )LJ D+RZHYHU LQ FRQWUDVW WR <E% WKH RQO\4 YHFWRU DWZKLFK WKH50ZDV
REVHUYHGLQ6P%LV4 DQGWKHSHDNLVQRWUHSURGXFHGDWWKHPXOWLSOH4YHFWRUV7KHVWHHS4
GHSHQGHQFHRIWKH50LQWHQVLW\LQ6P%LV LQDJUHHPHQWZLWKDGHORFDOL]DWLRQRIWKHIHOHFWURQVKHOOGXHWR
WKHLQWHUPHGLDWHYDOHQFHVWDWH7KHUROHRIWKH6PYDOHQFHLVLOOXVWUDWHGLQ)LJEIRUWKHVHULHVRI6P%EDVHG
VDPSOHVZLWKSDUWLDOVXEVWLWXWLRQRI6PE\/DZKHUHWKH6PYDOHQFHLVVKLIWHGWRZDUGVRQLQFUHDVLQJWKH
/DFRQFHQWUDWLRQ2QHFDQVHH WKDW WKH4GHSHQGHQFHEHFRPHV OHVV VWHHSDV WKH/DFRQFHQWUDWLRQ LQFUHDVHV
6PYDOHQFHGHFUHDVHVEXWLWJLYHVQRLQGLFDWLRQRIKDYLQJDPD[LPXPDWWKHQH[W%ULOORXLQ]RQHERXQGDU\
RUPLQLPXPDWWKH]RQHFHQWUHH[SHFWHGIRUDQ$)0VSLQH[FLWRQRIWKHW\SHGLVFXVVHGDERYH7KXVGHVSLWH
VRPHVLPLODULWLHVRIWKH50LQ6P%DQG<E%WKHLURULJLQVVHHPWREHTXLWHGLIIHUHQW,QGHHGWKHEHKDYLRU
RIWKH50LQ6P%FRXOGEHGHVFULEHGTXDQWLWDWLYHO\XVLQJWKHH[FLWRQLFPRGHORIWKHLQWHUPHGLDWHYDOHQFH
SURSRVHGE\.LNRLQDQG0LVKFKHQNR>@ ,Q WKLVPRGHO WKH50LV LQWHUSUHWHGDVDQDORJXHRI WKH)o)
VSLQRUELWWUDQVLWLRQRIWKHSDUHQW6PFRQILJXUDWLRQWKDWUHQRUPDOL]HGGXHWRIRUPDWLRQRIWKHLQWHUPHGLDWH
YDOHQFHVWDWH
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)LJ5HVRQDQWPRGHLQ6P%D,QWHQVLW\PDSLQDUELWUDU\XQLWVDW7 .IRUWKHUHVRQDQWPRGHRYHURQHTXDGUDQWRIWKH%ULOORXLQ
]RQH DGDSWHG IURP >@ E4GHSHQGHQFH RI WKH UHVRQDQWPRGH LQWHQVLW\ LQ 6P% 6P/D% DQG 6P/D% DORQJ [[[
GLUHFWLRQDW7 .FRPELQHGGDWDIURP>@'DVKHGOLQHPDJQHWLFGLSROHIRUPIDFWRUIRUWKH)o)VSLQRUELWWUDQVLWLRQRI
6P 9HUWLFDO DUURZV DW WKH ERWWRP RI WKH IUDPH LQGLFDWH WKH YDOXHV RI PRPHQWXP WUDQVIHU FRUUHVSRQGLQJ WR WKH %ULOORXLQ ]RQH
ERXQGDULHV=%DQG%ULOORXLQ]RQHFHQWUHV=&

'LVFXVVLRQDQGFRQFOXGLQJUHPDUNV
,QWKLVVHFWLRQZHEULHIO\FRPSDUHWKHEHKDYLRURIWKH³FODVVLFDO´50LQXQFRQYHQWLRQDOVXSHUFRQGXFWRUV
50 WKDW RFFXUULQJ LQ VRPH PDJQHWLF FRPSRXQGV DQG GHVFULEHG DERYH 50 LQ VWURQJO\ FRUUHODWHG
VHPLFRQGXFWRUV7KHPRVW REYLRXV IHDWXUHRI WKRVHGLIIHUHQW W\SHVRI50 LV D JUDGXDO VXSSUHVVLRQRI WKHLU
LQWHQVLW\XSRQKHDWLQJWRVRPHWUDQVLWLRQRUFURVVRYHUWHPSHUDWXUHZKLFKLVVRPHKRZUHODWHGWRWKHRSHQLQJ
RIDQHOHFWURQLFJDS0RUHLQWULJXLQJLVWKHWHPSHUDWXUHHYROXWLRQRIWKH50HQHUJ\,QWKHPDMRULW\RIWKHVH
V\VWHPV>@WKHVXSSUHVVLRQRIWKHJDSSHGVWDWHZLWKLQFUHDVLQJWHPSHUDWXUHFDXVHVDJUDGXDOUHGXFWLRQ
RI WKH 50 HQHUJ\ OLNH WKH RUGHU SDUDPHWHU DW WKH SKDVH WUDQVLWLRQ 7KH H[FHSWLRQ LV WKH 50 LQ FXSUDWH
VXSHUFRQGXFWRUVZKRVHHQHUJ\UHPDLQVDOPRVWFRQVWDQWZLWKLQWKHZKROHWHPSHUDWXUHUDQJHRIH[LVWHQFH>@
,QWKLVVHQVHWKH50LQ<E%DQG6P%LVVLPLODUWR50LQWKRVH+76&WKDWLVHVSHFLDOO\VWULNLQJLQYLHZRI
WKHHQWLUHO\GLIIHUHQWRULJLQVRIWKH50DQGRIWKHJDSLWVHOI3UHVXPDEO\VXFKDEHKDYLRURIWKH50UHIOHFWV
WKH PHFKDQLVP E\ ZKLFK WKH JDS GHYHORSV ,Q WKH V\VWHPV ZKHUH WKH HOHFWURQLF RU WKH VSLQ JDS RSHQV
JUDGXDOO\WKH50HQHUJ\VLPSO\IROORZVWKHHQHUJ\RIWKHJDSHGJH+RZHYHULIWKHJDSGHYHORSVDEUXSWO\
OLNH LQFXSUDWH+76&>@ WKH50HQHUJ\DOVRUHPDLQVQHDUO\FRQVWDQW7KXVDGHWDLOHGVWXG\RI WKH50
FRXOGJLYH DZD\ WR WUDFH WKHGHYHORSPHQWRI WKH VSLQ JDS DQG HYHQ WKHFKDUJH JDSE\PHDQVRI LQHODVWLF
QHXWURQ VFDWWHULQJ &ORVH FRQQHFWLRQ EHWZHHQ WKH UHVRQDQWPDJQHWLF H[FLWDWLRQ DQG WKH FKDUJH H[FLWDWLRQ
VSHFWUXP LVZHOO NQRZQ IRU VXSHUFRQGXFWRUV >@ZKHUH D IHHGEDFN IURP WKH50PDQLIHVWV LWVHOI DV WKH VR
FDOOHG³SHDNGLSKXPS´ IHDWXUH LQ WKH DQJOHUHVROYHGSKRWRHPLVVLRQ DQG WXQQHOLQJ VSHFWUD$TXLWH VLPLODU
HIIHFWKDVEHHQUHSRUWHGIRU6P%>@ZKHUHWKH50LVGLUHFWO\UHODWHGWRWKHFKDUJHVXEV\VWHPYLDWKH
IRUPDWLRQ RI DQ H[FLWRQLF LQWHUPHGLDWHYDOHQFH VWDWH 6RPH LQGLFDWLRQ RI WKH H[LVWHQFH RI D SHDN LQ WKH
SKRWRHPLVVLRQVSHFWUDRI<E%DWQHDUO\WKHVDPHHQHUJ\DVWKH50KDVDOVREHHQUHSRUWHG>@
,Q FRQFOXVLRQ LW LVZRUWK QRWLQJ WKDW WKH50V IRXQG LQ<E% DQG6P% DUH QRW LVRODWHG FDVHV DPRQJ
.RQGRLQVXODWRUOLNHV\VWHPV%DVLQJRQRXUH[WHQVLYHVWXG\RI<E%DQG6P%ZHKDYHLGHQWLILHGGDPSHG
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50V LQ WKH G\QDPLFDO PDJQHWLF UHVSRQVH RI WKH PHWDOOLF VSLQJDS V\VWHPV 6P[<[6 >@ DQG
(X&X6L[*H[>@([FLWDWLRQVGLVFRYHUHGORQJDJRLQWKHVHPLPHWDOOLFKHDY\IHUPLRQFRPSRXQG&H1L6Q
>@ ZLWK DQ DQLVRWURSLF K\EULGL]DWLRQ JDS PLJKW DOVR EH RI 50 W\SH WKRXJK WKLV SRVVLELOLW\ KDV QRW \HW
UHFHLYHGVXIILFLHQWFRQVLGHUDWLRQ(YHQ LQ WKHDUFKHW\SH.RQGR LQVXODWRU&H%L3WZKHUHQR50KDVEHHQ
REVHUYHGVRIDULQSRZGHUH[SHULPHQWV>@RQHFDQQRWH[FOXGHWKDWVXFKDIHDWXUHPD\KDYHEHHQVPHDUHG
RXWE\4VSDFHDYHUDJLQJ
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